The ability of organic moieties to participate in hydrogen bonding and other intermolecular interactions is fundamental to life and to the burgeoning field of crystal engineering. Similar functionalities are frequently present in metal complexes albeit in different electronic and steric environments. In addition metal complexes offer a range of potentially useful properties based on their electronic, optical and magnetic characteristics. We therefore have sought to establish the utility of metals and ligands in complexes for creating well defined intermolecular interactions with a view to their applications in controlling molecular aggregation. The implications for design of supramolecular interactions exploiting these characteristics will be discussed and examples of their applications to the synthesis of novel and planned crystal structures of metal complexes given. In Particular a range of new crystal structures has been prepared using homoleptic anionic metal complexes with halide or dithiooxalate ligands (see above) and organic cations with NH hydrogen bond donors (see below). The effects on the structures formed of variations in the metal, and the geometries of the anion and cation will be shown. Supramolecular Chemistry, Self-Organization, Non-Covalent InteractionAmide type (CONH) based macrocycles, catenanes and knots are synthesized by reaction of small building blocks, dicarboxylic acid dichlorides (e.g. isophthaloyl dichloride, pyridine-2,6-dicarbonyl dichloride, furan-2,5-dicarbonyl dichloride, etc.) and a diamine (1,1-bis(4'-amino-3',5'-dimethylphenyl)cyclohexane). In such compounds the spacer subunits (aromatic and 1,1-diphenylcyclohexyl) are connected by an amide moiety. The subunits are capable of forming hydrogen bonds and/or noncovalent interactions, which play a key role in the formation and conformation of such compounds.
In Particular a range of new crystal structures has been prepared using homoleptic anionic metal complexes with halide or dithiooxalate ligands (see above) and organic cations with NH hydrogen bond donors (see below). The effects on the structures formed of variations in the metal, and the geometries of the anion and cation will be shown. Supramolecular Chemistry, Self-Organization, Non-Covalent InteractionAmide type (CONH) based macrocycles, catenanes and knots are synthesized by reaction of small building blocks, dicarboxylic acid dichlorides (e.g. isophthaloyl dichloride, pyridine-2,6-dicarbonyl dichloride, furan-2,5-dicarbonyl dichloride, etc.) and a diamine (1,1-bis(4'-amino-3',5'-dimethylphenyl)cyclohexane). In such compounds the spacer subunits (aromatic and 1,1-diphenylcyclohexyl) are connected by an amide moiety. The subunits are capable of forming hydrogen bonds and/or noncovalent interactions, which play a key role in the formation and conformation of such compounds.
Crystal structure analysis is an important tool to distinguish between macrocycles, catenanes and knots, which are constitutional isomers with identical molecular weight and formula. Depending on the solvent, the octalactam-based macrocycles show different conformations and hydrogen-bonding patterns. Crystallographic determination was found essential in characterizing the isomerism of catenanes (e.g., in/out, out/out or in/in) and comparative evaluation of the hydrogen-bonding patterns in these compounds.
[1] The structure of the first molecular knot with twelve amide groups was determined for the first time by structure analysis. These knots behave like small proteins with around 30% partly disordered solvent in the unit cell. Structure determination by common structure solution programs using default parameters failed. The intramolecular hydrogen-bonding pattern is similar to that one recently found in amide-based [2] rotaxanes: a novel type of selforganization by internal templating reaction.
[2] The chiroptical properties and chirality can be explained on the molecular level of the crystal structure and on the basis of theoretical calculations. References 
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